





Quick Tour of XFMEA and RCM++

Quick Tour of XFMEA and RCM++

XFMEA facilitates data management and reporting for all types of FMEA (including Design
FMEA, Process FMEA, FMECA, etc.). It also supports related analyses such as P-Diagrams,
DVP&Rs (Test Plans), Design Reviews Based on Failure Mode (DRBFMs), Process Flow
Diagrams and Process Control Plans.

RCM++ facilitates the Reliability Centered Maintenance (RCM) approach for creating effective
scheduled maintenance plans. It supports traditional RCM decision logic diagrams, and also
offers simulation/calculation engines to compare maintenance strategies based on cost and
availability.

Answer a wide variety of questions such as:

e Whatis the risk in a product or process?

e Which components or assemblies pose the greatest risk?

e What failure modes might occur? What is the effect of failure?

e What controls are in place to mitigate the risk?

¢ What tests need to be performed?

e How can we improve the design?

e How should we plan for scheduled inspections and maintenance?
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Using Databases and Projects

File Menu

Use commands on the File menu (New, Recent or Open Database) to create or open a

database.

Each database supports simultaneous access by multiple users. If you have admin permissions,

use File > Manage Database to control user access and manage configurable settings that apply
throughout the database.

Use File > Help to access online help and shipped examples.

Connect to a database —

Database settings and users —

Examples and docs —

4 Padkand E-mail

= Open Database

7 Close Database

Recent

— Manage Database
Print

— Help

K Application Setup

¥ Exit

& S ¢ 0 5 @& - ReliaSoft XFMEA
File Home Project My Portal Wiew
Fi save As

New

‘What kind of file do you want to create?

Standard Enterprise Database
Database Connection File

A Standard Database is a basic database with limits on the amount of data and number of
simultaneous users

‘Where do you want to store the Standard Database?
Database name
MyNewDatabase |-
C:\Usersiusername\Documents\ReliaSoft!Files)

Options

[ &pply loginsecurity

Open security window upon creation

[ import from existing database

Create

Project List

Each database can contain multiple projects. Use the project list to create or open a project.

If you have a lot of p

rojects:

e Use the project filter to limit what’s displayed.
e Use the project category to group projects within the list.
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= B & - Chassis_Mercl - ReliaSoft XFMEA - o x
File Home Project My Portal View % System Hierarchy "% Analyses [Flrmea 2]
[ Show My Portal Hide System Panel Expand Nod:
™ [E7] show Project Manager ] showMyPor [{] tide System Panl Expand Tree S Q || Use Tabbed MDI
[+] Tile My Portal [} Hide Analysis Panel , Collapse Node
Refresh 5+ Dock Project M: = Change Coll Tre Zoom Window ~ Show
- Dock Froject Manager «i» DockMyPortal ~ | Crientation |4 SplitPanels OIEPSEIIES | On Collapse to Level - £ wincow -
Refresh Project Manager My Portal Workspace Layout Expand/Collapse Window 2
Project Manager ® X | Chassis_Mercl @ =
B
. | p— - S = - 3
Project filter MVET’D"EPWJEE‘S +.7X 1%, System Hi v 1 Properties M\ Risk Discovery F|FrEa z
ohyg Po oy | T
@ fccess only to project owner Name & 4L [F Description AR
BRIEnE ol Chassis Transforms rotational speed and torque at the
Sy Public = B shaft into oil flaw and pressurs | pressure (oc psi),
@ Access depends on project security B Frame Howrate Gaclpm)
=) Froject Mercury [ suspension 'y [F] 5% Bxcessive pressure (more than s psi)
[T reva H Brakes A1 [F & Grouped Effects
BT Revi 2 B Steering G End user: Steering efforts drop (less
h T~ effort at higher tie rod end loads), loss of
@ Cabin_Mercl || Pump Subsystem A 2 [F] I hydraulic assist (3,8)
@ Chassis_Mercl Steering System: excess pressure to gear
= i i =] and hoses (8,8)...
@ Control System_Merc @ Project/Item Categories X - (8.8).
Projects in the 4 @ ) Project Venus 0 + i L"Rspressure reliefincorrectly spedfied on
database @[ Revo 1 t] > Delete Up Promote ? dravang
I Rev1 cd  Addsdlon | %% speling Ckar | | Down | B Demote | |7 X Inadequate flow (iess thanxx lpm)
7l Rev2 Al = Grouped Effects
| Project Mars Add Edit Move End user: Loss of hydraulic assist (manual
o steering only) (8,8)
Bl Reference proic Categor —— 1 Pump: Shaft fracture leading to no flaw
@ FMEAs roj egories AT output; does not transpart energy (8,8)
' In Plant: 100% 6,6)...
5[ Locked \ Category n Plant scrap (5,6)
: ca
@ Resdoorly (User: User Name) | | T, Project Mercury = Causes o
! = 5 Fluidincorrectly spedfied (viscasity tao
=1/ RecycleBin | H Rev ?' low resulting in limited internal leakage)
@ Deleted but can be restored | L=” Rev1l L Clearances between components
| incorrectly called out on drawing (gaps
B Project Venus ' too large resulting in large internal
| }—=H Rev O leakage) “
| )‘=” Revl Header A Hierarchy | | |Workshest ¥ Fitered
| L=H Rev2
(B 32bit | C:\UserslusernameDocumentsY | 7 Project Mars ¥# Logged in as: User Name
}—=H Rev 0
L reva

System Panel and Analysis Panel
The System panel shows the items that may be analyzed in the project.

e |t can be asingle item or a complex multi-level system configuration.
e It can be physical components/equipment or steps in a process.
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The Analysis panel shows properties and analyses for the item that is currently selected.

These tabs allow you to view different analyses for the item that is currently selected.
1

(> Analysis Project - o X
o System Hierarchy 6 Properties Al Risk Discovery |F| FMEA
Name l & M. |F| Description & \ . RPNi RPNr
= il System 1 A ¢+ [F| = B Function
= = SubSystem 1 F EHX Failure
=B subSubSystem 1 A B | Effect
“| Ttem 1 mmTT F E-? Cause
= Controls
™, Control
= Actions
[ Action
Reliability Policy - Default (Not Set)
System Panel Analysis Panel
r, Hierarchy Y Filtered View Header r Hierarchy [ |worksheet Y Filtered

Common features such as project plans, resources and project attachments are visible in all
ReliaSoft desktop applications.
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Project Properties

FMEA Structure
Each project has an FMEA structure that will be the
project.

The effects will be entered as separate recor
software calculates RPNs based on the highe

Quick Tour of XFMEA and RCM++

same for all FMEAs and RCMs in the

Grouped Effects and Causes (commonly used for FMEA)

ds but displayed together in the FMEA; the
st severity rating.

Description SEVI OCCi DETi RPN
= P Function
=HX Failure Mode A
=} Grouped Effects
Effect 1 {2,-) 8
Effect 2 (8,-)
=+ Causes
P Causel 5 5 200
7 Cause? 5 5 200
P Cause3 g 5 200
o Effects Before Causes (can be used for FMEA or RCM)
Description SEVI OCC DETi RPN
= P Function
[EHX' Failure Mode A
=H 1| Effect 1 8
? Causel 5 5 200
P Cause2 g 5 200
P Cause3 5 5 200

Causes Before Effects (sometimes used for RCM)

Description

= P Function

[=-H2€ Functional Failure
=" Failure Mode
|| Effect
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Configurable Settings
Each project also has its own configurable settings that enable you to customize:

e Data fields and names

o Classifications, categories and other drop-down lists

e Rating scales and preferences for FMEA risk priority metrics
e Logic for risk discovery and RCM decision charts

Use the Select Profile from Library option in the project properties to quickly apply a
predefined group of settings.

Select Profilefrom Library
DFMEA: AIAG/VDA (2019) o

Comprehensive -

: ATAG/NDA (2019)
DFMEA: AIAG-3

DFMEA: ATAG-4

DFMEA: 117392 (2002)

DFMEA: 11739 (2009)
 DFMEA: VDA-Val4 |—

HAZOP

MIL-5TD-16294

MR.G Components

M5E-3

PFMEA: AIAG/NVDA (201%) r

6 https://www.reliasoft.com/rcm
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Using FMEASs

Failure Modes and Effects Analysis (FMEA) and Failure Modes, Effects and Criticality Analysis
(FMECA) are methodologies designed to identify potential failure modes for a product or
process, to assess the risk associated with those failure modes, to rank the issues in terms of
importance and to identify and carry out corrective actions to address the most serious
concerns.

The basic steps for using an FMEA are:

1. Create the project and set project properties

Choose Project > Management > Create Project.

n

In the Project Properties window, specify the FMEA Structure and the Profile that will
be used to set the configurable settings.

FMEA Structure Select Profile from Library
Grouped Effects and Causes -~ 7| | DFMEA: AIAG-4 e o

2. Add items in the system hierarchy

The first item is added to the system hierarchy when you create the project. Use the
Properties tab in the Analysis panel to rename it and set other properties.

& Project 1 _ O x
-, System Hierarchy @ Properties
Hame ; @ LA [F Property Name Value
B Projector = Identifiers
Image B
Name Projector &=
Category Mo Category
Keywords
Other Item Properties
< > History
r—, Hierarchy Y Filtered View

https://www.reliasoft.com/xfmea 7
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To add items, right-click inside the system hierarchy and choose Add System, Add Next
Level Item, etc.

Name - & M N |F
Bl Projector |||

BB AddSystem F3

| Add Next Level ltem F4

.l.

3 Add Sarme Level [tem

-

Inzert 5ame Level [tem

e

Smart Add ltems

3. Add a new FMEA

To add an FMEA for an item, right-click the item in the system hierarchy and choose
Analyses > Add FMEA.

Analyses » | #, Add Risk Discovery
XFRACAS v | T Add P-Diagram
Diagrams v | TA| Add Analysis Plan

& Attachments *5|  Add PFD Worksheet

§| SaveLocator Link 'F| Add FMEA C
Expand/Collapse 3 15/ Add TestPlan
Move X D] AddDVP&R

€| Add Control Plan

4. Add records in the FMEA hierarchy

The Hierarchy tab for an FMEA displays the analysis records in a hierarchical tree, which
tends to be good for viewing a lot of information in a small amount of space. In this
view, you will use properties windows to add or edit FMEA records.

https://www.reliasoft.com/rcm
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When you add a new FMEA, the Function window will automatically open. Enter the
details and click either Add Function (to add the next function description), Add Failure
(to add the first failure mode for this function) or OK (to close the window).

(F> Add Function m| X
Home
4’ y +l +l? 'h + " I 1 ::? Spelling
: : ‘ @ Attachments
Add Function Add Failure | AddEffect Add Cause Add Control Add Action | Configurable
- Settings (=} Change Log
Add Tools

=] Function

Function Projector provides 2% zoom capability throughout the life of the projector under all &=

operating conditions as defined in the technical spedfication
Mame *

kKeywords

= Associated Records
Item Frajector

History

b Function

Creating new function

5. Use Select Existing Text utilities

The Select Existing Text window provides a list of existing descriptions that might apply
to the current text field or analysis.

If you want to use this utility to replace or append text in an input field, click the icon
next to the field.

&
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10

{F» Select Existing Text m] X
Project Filter Item Filter Record Filter Phrase Sets
Showal = == Showal = == FMEA Failure - | | al -
Field Text | Contains - *»
Field Text ~

[]Lamp Shatters
[l Mo imageis projected
[] The image is distorted at the maximum zoom of 2X
(] The image is not clear at the maximum throw distance of 18.1m
[] Thezoom capability degrades overthe life of the project
[] User must exert more than 3 |b force to remove bulb
Zoom capability is less than 2%
=l Phrase Set (Failure)
[]<None=
] Abrasion
[]Bent

[ ] Breakage v

Mew Text Preview (31/2000) ~ M Clear Text

Zoom capability is less than 2X

#® Replace Append Separator |, - Cancel

The Select Existing Text window can also be used to add multiple records at once. For
example, right-click a function record and choose Add Multiple Failures > Select Existing
Text.

View RPNs and related metrics

You can choose to calculate and display a variety of metrics based on the Severity,
Occurrence and Detection ratings that have been assigned for effects and causes in the
FMEA: RPN, SxO, SOD, SD or QCPN.

To configure the metrics that are enabled for the current project, choose FMEA > Tools
> Configurable Settings.

U

On the RPNs page, use the Enabled column to specify which metrics will be available in
the current project.

https://www.reliasoft.com/rcm
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Use the Highlight Priority Based On area to configure the logic that will be employed
when a user turns on the priority highlights feature.

@ FMEA Properties (This Project) O X
= FMEA Dis; . ~
play Short Display -
Header Property # Enabled  / Name e Name / Tooltip
Function The initial 3x0 metricis calculated by the
Failure Initial S0 Yes Initial 5x0 (50} software (initial Severity x Occurrence)
e 1 and reprasants the risk before carrective
Criticality : "
actions are implemented.
Effect

o The revized Sx0 metric is calculated by
AlphafBeta ; i 5

phaf Revised SO No Revieed S0 (SxQ)r the software (revised Saverity x )

Cause Occurrence) and represents the risk after

ERPNS corrective actions have been implemented.

The initial 30D value displays the initial

Control - - -
. - . Severity, Occurrence and Detection ratings
Action nitial SOD Yes Initial SOD 50D (e.q. if initial Severity = 7, Occurrence = 5
Sync Options and Detection = 4, the initial SOD is 754).
Worksheet Columns The ravised SOD valuz displays the revisad
Severity, Occurrence and Detection ratings
Revised 50D No Revised 500 S0Dr (e.qg. if revised Severity = 7, Occurrence =
3 and Detection = 2, the revised S0D is
732).
The initial 5D value displays the initial
- - ) Severity and Detection ratings (e.g. if
nitial SO No Initial SO S0 initial Severity = 7 and Detection = 4, the
initial SD is 74). >
Highlight Priority Based On
RPN - High Priarity == | 300 Low Priority <= | 30
Select Highlight Colors
High Priarity | [ ~ Medium Priority | [ - Low Priority | [ -
k‘ Risk Ranking Logic

oK Cancel

FMEA Properties (This Project)

To choose which metrics will be displayed in the FMEA hierarchy for your computer,
right-click a column heading in the FMEA and choose Customize Columns.

Description £\ CEVE - OCG

Projector provides ti Customize Columns

capability throughouttemreor

= P the projector under all
operating conditions as definad
in the technical specification

7onm canahilitv iz less than

To turn on priority highlighting, choose FMEA > Tools > Highlight Priority.

N\
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12

7. Use the filtered and worksheet views

a.

Filtered view
Click the Filtered tab at the bottom of the FMEA to open the filtered view. This
view presents a sortable list of all records of a particular type, such as causes

sorted by RPN or actions sorted by due date.

Use the Filter By drop-down list to select which records are displayed. Then click
inside the column heading you wish to sort by.

& Properties [F|FMEA

+ | Include control actions Filter By| Actions

Recommended Action
Action(s) 6’;} ‘.\ Status

Conduct 3 customer
— .

1 | maintenance

assessment

== Develop DFMEA with
Lamp Supplier

Priority | Planned Start Dat

Completed -

. Medium  9/16/2019

Medium | 5/15/2019

Conduct a customer
]
" maintenance
assessment

Completed -
On Time

|LEE}

Medium  9/18/2019

Develop Projector
4 ke evaluation method to
=¥ include
shock/vibration

Develop atest

= procedure to access ’
the deanability of B 11/29/2019

filters W

Past Due | Medium @ 9/20/2019

Header 1 Hierarchy | Worksheet Y Filtered
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b. FMEA worksheet

Click the Worksheet tab at the bottom of the FMEA to open the worksheet view.
This view allows you to type directly into the worksheet cells and tab through
the analysis as you would in a spreadsheet application.

4 Properties F | FMEA
. . . -~
Function Potential Failure Potentlal_EFfect(s} of SEVi  Classification
Mode Failure
Projector provides the
fl:{r?u:;:oﬁﬁ:tenllilguF Unable to enlarge image to
1 [the projector under all Zoom capability isless  required specification. Image 2
npe?atijngcnnditinnsa an 2% istqo s_mallfc-rclose-up
defined in the technical projection. (7,-)
specification
2
Theimaage is distorted ) -
3 at the maximum zoom Imadge is uncnlzlelar,ddlfﬁcult to 7
of 2% read printed words (7,-)
4
. Unable to enlarge image to
The zoom capablllt}f required specification. Image
5 degrades overthelife . 7
f the project iz too small for close-up
o projection. {7,-) W
£ >
.- Function & 0 Attachments

Header i Higrarchy | | Worksheet I ? Filtered

To use the entire workspace for the worksheet view, choose View > Workspace
Layout > Hide System Panel.

To return to a split workspace, choose View > Workspace Layout > Split Panels.

L 4

8. Create plots

Choose Home > Reporting > Plots.

%4
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14

9.

Select the item(s) that you want to include in the plot. Then use the control panel to

select the plot type and other settings.

> Plot Viewer

Causes Ranked by Initial RPN Plot Options
W Iniad

00

|£ Plot Type

M} | RPM (Pareto)

Record Quantity

sl

L,j Display Range

I‘{Z | Fram 1 To

Caiise RPN

|_{_ + | Automatic Scaling

]
|| General

.ﬁ | Auto Refresh

+' | Keep Aspect Ratio

RPN Type

| Iniial

Selected Ttems:

~
1 - Projector

Causes Ranked by Initial RPN (1 - 10)

1: RPMi = 160 - Lamp Assembly is not fully seated in bottom case creating a bad connection with
supplied power {Item: 1 - Projector)

2: RPMi = 150 - Difficult to align the lamp assembly with the bottom cast and insert the screws (Ttem:

1 - Projector) w

Run a query

Choose Home > Reporting > Queries.

i
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First use the left panel to specify the data source (selected projects throughout the
database or selected items within the current project). Then use the right panel to
specify the query criteria and output preferences.

Select the type of record you wish to query

Query
I FMEA Causes 'I -‘d ET Show Project |+ | Show Priority Colors
Criteria | Headers Customization Results
I Match the criteria from: (e All rows Any row I
Property Hame f Iaﬂ:ﬂﬁ;ﬁ Criterion 1 And/Or Criterion 2 G

Initial RPN is greater than or equal to 100 AMD  is less than or equal to
Revised RPN O is greater than or equal to AND  is less than or equal to
% Reduction in Cause RPN O
Initial Sx0 O is greater than or equal to AND  is less than or equal to
Tnitial 50D O
URD {Cause) O Contains OR Contains
Reliability model (Cause) O
Target Reliability (Cause) O is greater than or equal to AMD  is less than or equal to
Current Reliahility (Cause) O
Probability of Failure (Cause) O
Has Actions O is AND is
Has Controls O is AND is
Created By O is OR is
Date Created O iz greater than or equal to AND iz |less than or equal to
Last Updated By O is OR is
Last Updated O is greater than or equal to AND  is less than or equal to

= Effects Properties O
Effect ID O is greater than or equal to AND  is less than or equal to
Effect # O is greater than or equal to AND  is less than or equal to
Potential Effect(s) of Failure |:| Contains oR Contains
Name (Effect) O Contains OR Contains
Keywords (Effect) O Contains OR Contains
Initial Severity L ) is\ggeater than orequal to 8- Loss of Primary Function ~ AND  is less than or equal to W
Select which columns to {1isplla',|I in the results Specify criteria to Iimitlthe query results

Click Run Query to view the records that match the criteria.

10. View a dashboard

Choose Home > Reporting > Dashboard > Dashboard Viewer.

https://www.reliasoft.com/xfmea 15
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16

In the Layout drop-down list, select one of the layouts that have been predefined for
FMEA data and then use the dashboard to view the desired information. For example, in
the RPN Dashboard you can click an item in the Item Drill Down panel to select which
item’s data will be displayed in the other 2 panels.

@ Dashboard Viewer u] X
Select Layout
Layout: | RPN Dashboard .
Dashboard Projector |
160
120
&
& w I I
40
i IR RN
+. &, N
%"4 ’s%a Q’bq@ {%.q%‘ %‘ @;J% %é& QFJ‘Q’@ %?ﬁ‘,. e?fa-é é}b {‘1"'&, 9“7 @b % %‘ ‘334% % %/ %% %‘9‘6 Q’bq%
S & I3 %, N . £ S
%b% “:,;_/b 0‘3&} %% O%% % 5?%7& o%q) '9“"% g"‘zb %é%%%&_ g)ﬁ% ‘qu:%b&_ O—Qg,,} %, ‘b»:b%;@% =Pb"b{.ﬂ O‘%'%
5, 8 ®, %, % % e . s g %
%f@%obi,;j% %%%%‘%0‘%%%} %a d)@_ &% G Q)@:,}%- %%’ﬁ{ Jb’c, <) ‘;% ,% q?‘%e g‘o!@:&-% & % 9 ~“%”b g’% % %
% o, Ty K Y, oy 6, T, O Ca Ty S
B, % %, ERE , K3 % T, %ﬁ. b, e, %g, .ka;r %, & %‘ o
N G T h, B, Ty L G U By Th w G Tn %y G, %, %, e,
By G hy e %, & n % Ga Ry % 6 Ry % o, %y e %, b
by %, = % q,@ %, %, %}, Yt T *, £ e A
% s, G, Py, b, T Py . o % I %,
ER A TS % % % Ty % B % ®
- ey Sy %@% 4, % % E e % % -?%%r,q_- .
Item Drill Down T o3 | CauseName [RPN] Si (Max) [RPN] i (Max) [RPN] Di (Max) [RPN] RPN (Max)
Ttem Connection from switch to power is not. 8 3 2 43 -
Lamp Difficult to access the filters & 2 2 24
Projector Difficult to align the lamp assembly wit... 10 5 3 150
" Difficult to dean the filters once remov... 6 5 3 90
Difficult to detach and remove the lam 10 4 3 120
Difficult to gain access to the Lamp ass 10 2 2 40
Focal length ratio is incorrect 7 2 2 238 -

11. Generate a report

Choose Home > Reporting > Reports.

5
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Select the items that you want to create a report for, the report forms you want to
include in the generated report and the desired output type (Excel or Word).

> Reports m| X
[ - =
m 2 E ﬂ'ﬁ [ Word/Excel File @
]
Generate  Close Excel Word Document | Templates  Settings ‘;| PDF File Published
Report Spreadsheet Manager Reports Manager
Reports OQutput Type Manage save/Publish
Select Ttems Tl It Available Reports ¢l T Selected Reports
| MName » | |El General ~ Report Name Sort By
Report Summa
=] Projector - Rep : n 1 [FMEA Standard
I—Analysm Plans Summary
lﬂ]— 2 Causes
T LEPD“JQ L Analysis Plan Details (One per 3 Rating Criteriaand Classifi...
Fuse = Items
_' [ switch |- Items summary (&Il Items)
L Safety Requirements Specificat
= Lam
'D P = Risk Discovery
F.JDLE'T'D Housing I—RiskDiscover}' Logic
|—JD Lamp Bulb I—Risk Discovery Summary {with | =
LJD Lamp Burner L Risk Discovery Details {Onepe
- Di >
B O Lens =P Dlaﬂ.'_l.ram
) |—P-D|agram (One per Item) < l
E}'_D Casting =l PFD Spreadsheet
|—J|:|To|:| Case L PFD Standard <
|—J [] Bottom Case PFD Records
FJ [] Rear Panel =] FMEA Spreadsheet
; — AIAG Form A
|—J|:| Front Panel | AIAG Form B
I—JD Stand Sub-Asse L AIAG Form €
_' [JFan - AIAG Form D
— B [ Heat sink — AIAG Form E
- 11738 (2002)
—' [] condenser 31738 (2009)
=l o v - MIL-5TD-16294 v
£ > < > £ >

Click Generate Report to create the report.
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Using RCMs

Reliability Centered Maintenance (RCM) analysis provides a structured framework for analyzing
the functions and potential failures for a physical asset in order to develop a scheduled
maintenance plan that will provide an acceptable level of operability, with an acceptable level

of risk, in an efficient and cost effective manner.

The basic steps for performing RCM analysis are:

1. Create the project and set project properties

Choose Project > Management > Create Project.

=

In the Project Properties window, specify the FMEA Structure and the Profile that will

be used to set the configurable settings.

FMEA Structure

Effects Before Causes - &

2. Add items in the system hierarchy

Select Profile from Library
Standard RCM

The first item is added to the system hierarchy when you create the project. Use the
Properties tab in the Analysis panel to rename it and set other properties.

@ Project 2 _ O x
r, System Hierarchy 5 Properties
Name ; é’ i, | F Property Name Value
B Automobile = Identifiers
Image
L
MName Automabile &
Category Mo Category
Part Number
Supplier
Application
Description
Comments
Keywords
Other Item Properties
r, Hierarchy Y Filtered View History

18
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To add items, right-click inside the system hierarchy and choose Add System, Add Next

Level Item, etc.

MName

& & A

B Automobile

f

https://www.reliasoft.com/xfmea

T Add System

Add MNext Level ltern
Add Same Level [tem
Insert Same Level ltemn

Smart Add [tems

F3
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3. Perform equipment selection

For each system hierarchy item that you want to perform equipment selection for, right-
click the item and choose Analyses > Add Risk Discovery.

Name & & N N [F
= Bl Automobile
Chassis andBody
Exhaust System
Wheels and Tires

Engine
Steering Wl Add System F2
PowerT t 1 Add Next Level ltem F4
Electrica

| X Add Same Level [tem
Cooling
Fuel Sys T | Insert Same Level ltem

Brake 5y "“ Srmart Add ltems

Add Control Plan

Import/Export *
Analyses »  *I. Add Risk Discovery
%, XFRACAS » | £ Add P-Diagram
Diagrams y | TAl  Add Analysis Plan
& Attachments *b|  Add PFD Worksheet
9| SaveLocator Link TF] AddFMEA r
Expand/Collapse C i/ Add Test Plan
Move , D] AddDVP&R
fc]
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Depending on the configurable settings for the project, this can be a list of yes/no
guestions or a set of rating scales.

| Properties A\ Risk Discovery

Label Question / Response Comments
Could failure affect safety or have ¥
other hazardous consequences? &S
Could failure be undetectable or not
likely to be detected during normal Mo
operation?
Could failure have significant v
operational impact? Es
Could failure have significant
Yes

ecaonomic impact?

Mark item for more detailed analysis

4., Add a new functional failure analysis

Right-click the system hierarchy item that you want to create a functional failure
analysis for and choose Analyses > Add FMEA.

Import/Export 3
Analyses b | Y. Add Risk Discovery
T XFRACAS > Add P-Diagram
Diagrams v | Al Add Analysis Plan
&’ Attachments *B|  Add PFD Worksheet
§| SaveLocator Link 'F| Add FMEA k
Expand/Collapse 3 15 Add TestPlan
'D] AddDVP&R
fC| Add Control Plan
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5. Add functional failure analysis records

When you add the analysis, the Function window will automatically open. Enter the

details and click either Add Function (to add the next function description), Add Failure

(to add the first functional failure for this function) or OK (to close the window).

= Associated Records
Item

History

¢ Add Function m| X
Home
"b 'k +l '|'l> I 1 '3? Speling
5 [ﬂ] & attachments
Add Function Add Failure AddEffect Add Cause | Configurable
Settings (=} Change Log
Add Tools
= Function
Function To use internal combustion to rotate the crankshaft and camshaft, thereby |5
praviding power to the vehicle,
MName *
Keywords

P Function

Creating new function

Cancel

Continue adding analysis records as needed. Note that RCM failure modes are described
using the cause record type.

22
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6. Perform failure effect categorization

Right-click an effect in the functional failure analysis and choose Effect Categorization.

Description & \ | FEC A
= To use internal combustion to rotate the crankshaft
and camshaft, thereby providing powerto the ve...
él—)( Fails to provide powerto the vehicle.
El—! Automobile does notfunction properly.
*I' Add Effect F8
*I Insert Effect Ctrl+F2
Add Multiple Effects 3
I| Edit Effect Shift+F8

|, Effect Categorization

The questions and categories depend on the configurable settings for the project.

> Failure Effect Categorization ® X
Answer 1
Question 1 ey
Is the occurrence of a functional failure evident to the operator during the performance of normal —
duties? -
@® es O Ne Answer 2
| | -
Question 2 Question 3 —
Does the functional failure or secondary Does the hidden functional failure or Answer 3
damage resulting from the functional secondary damage resulting from the
failure have a direct adverse effect on functional failure have a direct adverse
operating safety or other hazardous effect on operating safety orother
results? hazardous results?
(D) Yes @ No Yes No Ansvier 4 =
| I =
Question 4 Question 5 -
Answer 5
Does the functional failure have a Does the hidden functional failure
direct adverse effect on operating have a direct adverse effect on
capahility? aperating capability?
Remarks
Y
(@) Yes O No Yes No =
I | [ | <
Category
EOQ EE HO HE : ;
ES - ) Hs ) ) EQ - Evident Operational -
Evident Safety Ewde_nt Evldent_ Hidden Safety Hldd_en HIddEI‘!
Operational Economic Operational Economic
2k
Performing Failure Effect Categorization
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7. Perform maintenance task selection and add a task

Right-click a failure mode (cause) and choose Task Manager.

Description & \ w FEC

= To use internal combustion to rotate the crankshaft
and camshaft, thereby providing powerto the ve...

=+ ¥ Fails to provide powerto the vehicle.
[= | Automobile does notfunction properly. EOD

Engine oil is depleted or dirty; oil filteris
dirty.

[+

?

' Engine air filteris damaged.

2 Problem with spark plugs.

? Problem with engine valve clearance.

2" Problem with the timing belt.
*? Add Cause F9
™ Insert Cause Ctrl+F9

Add Multiple Causes »

M Edit Cause Shift+F4

= Task Manager
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In the Task Manager, answer the questions by clicking inside the Yes/No column. These
guestions may or may not be dependent on the failure effect categorization, depending
on the task selection logic defined for the project.

> Task Manager | 4
+
= ke B % 5 g ] S
B tf B B CY | <7
Add Task AddExisting EditTask Delete | EditURD | EditModel | Edit Corrective Effect Simulate
Tasks Task Task Cateqorization
Tasks Related Records Tools
FEC: EQ - Evident Operational
Question Yes/No Explanation

1: Is a scheduled service task (such as lubrication) applicable and N

effective? @

2: Is ascheduled on-condition inspection task applicable and N

effective? @

3: Is a scheduled repairfreplacement task applicable and effective?

4: Is an up-front one-time task {such as re-design) applicable and N

effective? @

Run to Failure: Cost per Operating Time Availability

Tasks
Name Type Operating Cost Cost per Operating Time Availability
K Cancel
Task Manager

To add a task, click Add Task.

" (-
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e Specify the task name and task type, then indicate when the task is to be
performed.

@ Maintenance Task O b4

Task Name Task Type

Change oil and chedk oil filter Service (5) -

-

Task Properties A

= g Task Scheduling
|~When iz this task performed? Fixed time frame based an calendar time ry
|~ Fixed interval 3
|~L.Init Maonth {maon) Fy
I—|:| Override task scheduling properties with a task package

}_E' Basic Task Properties

ﬂ Task Consequences

Restoration

$_,$ Additional Costs to Consider

M RCM

= g1 3]

Creating new scheduled task
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e Continue to specify task properties as needed. The configurable fields for

traditional RCM are entered under the RCM node.

@ Maintenance Task

Task Hame

Change oil and chedk oil filter

-

Task Type

Service (5)

Task Properties

& Task Scheduling

E Basic Task Properties
ﬂ Task Conseguences
E Restoration

$_,$ Additional Costs to Consider
= (M> RCM

— Status

— Proposed Interval

— Reference Document

— Condition

— Zone

— Access

Recommended

3 (man)

= g1 3]

Creating new scheduled task

https://www.reliasoft.com/xfmea
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More Analyses and Tools

Analysis Plans

Analysis Plans allow you to keep track of team members, ground rules, estimated completion
dates, scheduled work sessions and other details that will help you to plan and manage your

FMEA and RCM projects.

@ 1 - Projector: Analysis Plan

m] x
In Progress
Name
Projector 2 Planned Start Date | 11/28/2019 =
Actual Start Date | 9/24/2019 =
Description
& Due Date | 2/2/2020 B
Completion Date E
Team Analysis Checklist Ground Rules and Assumptions Conditions of Use Waork Sessions Quality Survey

Ground Rules and Assumptions
Assume that parts are made to print
Assumethat parts are properly assembled
Assumptions about how the Projectorwill age:
- Buttons on the userinterface become harder to press
- Computer connection loosens
- Dust builds up inside projector
- Plastics become brittle as they age
Assumptions about useconditions:
- Bdended use - up to 12 hours

- May be suspended from the ceiling

>

W

Q_g_l_g_p\;_ﬁ_g_g\' §|*=  InsertRow = Move Up ¥~  Move Down

Reset Assumptions from Library
- Save Assumptions in Library

Last Update Date: 9/27/2019 1:55 PM User: User Name

& Select Existing Text

*| | oK

Cancel
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Parameter Diagrams (P-Diagrams)
A Parameter Diagram (P-Diagram) is a structured tool that identifies the inputs from a system

and relates those inputs to the desired system outputs, while considering the controlled and
uncontrolled factors.

; Properties A, Risk Discovery |_'| P-Diagram A | Analysis Plan [ﬂ FMEA
Moise Factors

LW ] Piece to LW ] Change Owver LW ] LW ] " LW ] System

u Piece 20 e 0 vsace 24 @ environment || B0 @ Y
Location of top and & | || Dustbuild-upinside w || | Stored/transported a || || Operating # | || Size of the heat sink A
bottom case skew projector without carry case temperature {0- to heat from PCB

holes Computer May be suspended 40¢) Wattage draw of
Location of lamp connectionloosens fram the ceiling Humidity {20-80% lamp and fan

housing screws to Buttons ontheuser | | Bxtended use-up nan-condensing) « | | Unit weight and ”
bracket intarfars harnmes #m 12 houre Chimmino O ctand ctranath
52 Input ‘ 5 A Ideal
G Signals Ttem L Responses
Vaoltage (100 v AC-240 Provide 2X zoom A
W AC, %60/60 Hz) capability

Input Signal from * * Operating
computer (REG) Projector Luminosity is 3200
Input signal from Lm
Remaote Projection size will
be 838.2-7620 mm W

5 A Control L
N Factors \ Iy o Error States

Lamp requirements A Qver heats ~
Lens maanification Can not turn it
Lens material onfoff
Cabinet material Image is not clear
Cahinetdimensions Does not connect to
LCD panel size computer

R Takes too long to
LCD display method cool down v
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FMEA Block Diagrams

An FMEA Block Diagram visually depicts the system assembly that will be analyzed in a Design
FMEA. These diagrams help to define the scope of a particular analysis project and also may
provide additional information that will be useful to the analysis team when they attempt to
identify potential failure modes.

& o M o FMEA Block Diagram for Projector - u] x
Home Diagram Format
z L— Cut Print Preview Delete
H Q  Redo @ @, zoomIn
Copy | Page Setup 7= Select Al @, Zoom Cut
Save  Close Paste - Print ) Undo == Mormal
' Format Painter & Print Layout £ Find Zoom wo 2
File Clipboard Print Edit View -
- Connections
/ a = »
DE: Computer Signal - DLP
Fuse
I:l ¥ | DE: Remote Control Input - DLP
m S + | ET: DLP - Condenser
9 Lamp Housing 7] erioe -
: DLP -Fan
Fan D v | ET: DLP -Heat Sink
Ve + | ET:Lamp - Lens
7 = i v o ¢ Pane | PH: ing -
B covos [/ gl Memory ] Front Pan! Rear panet \:‘ PH: Casting - Table Top
/ Tnput // +'| PH: Condenser - Casting
Heat Sink Lamp Burner . P
e Boltom Case +'| PH: DLP - Casting
¥ | PH: Fan - Casting
Processor +'| PH: Heat Sink - Casting
DLP Stand Sub-
Casting Assembly ~'| PH: Lamp - Casting
+'| PH: Lens - Casting
= +'| PH: Power - Plug
Projector +'| PH: Switch - Casting
~'| PH: User -Lamp
. Table Top +'| PH: User - Plug
. ¥ ||+ PH: User - Switch
4 r
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PFD Worksheets

A PFD worksheet records detailed information, including process characteristics (inputs) and
product characteristics (outputs), for each step of the manufacturing or assembly process. The
complete PFD worksheet provides a structure for preparing process FMEAs (PFMEAs) and
control plans.

@ Properties P PFD Worksheet

Significant Product Significant Process &3
Op Seq Number Operation Description Operation Type Symbol Changeover Class Characteristics Class Characteristics
(Outputs) (Inputs)
1.1.1 Front Door L.H. - Hang
Process
1.1.1.1 Remove doorassembly Move PT
from conveyor using
fisture xyz & move to
vehicle body
1.1.1.2 Align hinge attachment Fab
holes on doorto body &
finger start 4 bolts
1.1.1.3 Secure alignment fixture Move
to opening & remove
transfer fixture
1.1.14 Bring autematic bolt Fab
driverto assembly and
drive 4 bolts
1.1.1.5 Remove bolt driver when Maove
cycle is complete

PT

T C Clamp load between C Bolt torque {4)
hinge strap and hinge
pillar

O < 0 < O

Header | |worksheet

Control Plans
Control plans are used to track critical characteristics that must be kept in control during a
manufacturing or assembly process, and record the methods for maintaining control.

& Properties F/FMEA | [C]Control Plan
Part/ Process . . I Evaluation/
Process MName/Operation "!ad""e’ Device, No. Product Process Special Char. Class Specification/ Measurement ‘r‘a'."pk Sample Control Reaction Plan
per Jig, Tools for Mfg Tolerance ~ Size  Frequency Method
Number Description Technigue
1 Op 70: Manual ‘Wax Sprayer AB12345 1 Wax thickness. Manually inserted s Wax thickness Instrument 10 per Hour Variables  Check the insertion of
application of wax spray head not must be X¥12345 check for  the spray head and re-
inside door. inserted far enough. hetween X and film apply wax to affected
Cover inner door, Y- thickness. units.
lower surfaces with
wax to specification
thickness.
Wax must cover Visual 10 per Hour Wisual Check the insertion of
the entire check for  the spray head and re-
surface of the coverage. apply wax to affected
door panel. units,
2 Spray head dogged 5 Viscositymust  Instrument At start-up  Test spray Spray head
becauseviscosityisteo be AA to BB. PO12345 and after  patternat maintenance.
high, temperature is Temperature idleperiods. start-up
too low or pressure is must be CC to and after
too low. DD. idle
Pressure must periods.
be EE to FF.
3 Spray head deformed 5 Full inspection Maonthly Preventive
due to impact. and cleaning of maintenan
the spray head. ce
program
to
maintain
heads.

4 Spray time insufficient, 5 Wax must cover Visual 10 perHour Lot Remind the operator
the following sampling  of the appropriate
critical areas: and visual spray time and re-
200, YYY and check for  apply wax to affected
ZZZ. coverage  units.

of critical
areas.
Header | |Worksheet
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Test Plans
A test plan displays a list of actions that describe specific tests that need to be performed.

4 Properties |[FIFMEA | [f5|TestPlan | [D|DvPER

® | Selected item only Selected item and dependents

- Planned Planned Actual Actual . . =
#  Recommended Action(s) -5 nove  Completion Date  Start Date Completion Date ~Pecification/Methodolo

EDES%"DTV,E:E;::L"&T:S 9/13/2019 9/17/2019 9/13/2019 9/16/2019 Two Level Factorial DOE

Laboratory accelerated )
corrnsionrgest 9242019 9/24/2019 ALT Corrosion Test #48123

<

(=)

Team evaluation using

3 design aid buck and spray 10/12018 1012019
head

I
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